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Highly Efficient Synthesis of Porphyrins
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Table 1. Diarylation of 5,10,15-tris (3,5-di-tert-
butyl- phenyl) Ni (IT) porphyrin (1-Ni)

20 mol¥%h PA(OACH
40 mol% DavaPhos

o 10 squiv Ar-Br il
SN s equiv RUCOM v “\"\; As
f-'-h\ N=( 10 squiv KCO4 f,-un N

A= Mg ) A Q\ /I\\
*“'i\ N" CiA, 100 °C, 20 h N N ‘<
\/,\.‘ AP AT = 35BN, { e
At" MeN.
( ‘;jﬂ;n Q—{‘;j DavePhos 3
P{eCaHqle

entry Ar 2 yield® /%
1 CGHs 2a 76

2 2-MeC¢H,4 2b 71

3 3-MeCGH4 2¢ 81

4 4-MeCGH4 2d 79

5 3,5-M6206H3 2e 80

6 Z2-naphthyl 2f &4

7 3-MeOC¢H, 2g 72

8 4-MeOC¢H, 2h 8 (62
9 4-Me:NC¢H, 2i 32 (631)
10 4-EtO,CC¢Hy 2j 28 (621)
11 4-0;NC¢H, 2k 3 (434

[a] Isolated yield after recrystallization. [b]
tBuCO:K (5 equiv) was used instead of
tBuCO:H. [c] The reaction time was 40 h,
and a DMA solution of Pd (OAc). (20
mol%) and DavePhos (40 mol%) was
added again after 20 h. [d] The reaction
time was 60 h, and a DMA solution of Pd
(OAc); (20 mol%) and DavePhos (40
mol%) was added every 20 h.
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Table 2. Tetraarylation

20 mol% Pd{OAg),
A o f{.}) ma;’ii_sga\_gfhns Art
‘\Ymﬂ\\ “ff gu:‘: t&u&'};’.};ﬁ Ar-. 9 Q}/L‘t‘\!‘”\ ~AT
r—«N ,N**{ 10 equiv IGO0, N,___ J,N—
(& N ) ——— b
vy N j} GHA, 100 °C, 20h m,,, \h {
WA A= a5 macs m& A A Pae
e ke
3 4
entry Ar 4 yield® /%
1 3,5-MezceH3 4a 91
2 4-CsH1;0CsH, 4b  38(69™)
3 4-[BuNC(=0)ICsHs  4c  (601)
4 3,5-(M60)206H3 4d 13(60[C])

[a] Isolated yield after recrystallization. [b]
tBuCO:K (5 equiv) was used instead of
tBuCO;H. The reaction time was 40 h. [c]
The reaction time was 60 h, and a DMA
solution of Pd (OAc); (20 mol%) and
DavePhos (40 mol%) was added every 20 h.
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Figure 1. (a) Plausible mechanism and (b)
less favorable transition states for
CMD
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Figure 2. X-ray crystal structures of diarylated
porphyrin 2i(top) and tetraarylated
porphyrin 4a(bottom). Thermal
ellipsoids are drawn at the 50%
probability level. Hydrogen atoms and

solvent molecules are omitted for clarity.
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Figure 3. Plot of first oxidation potentials
(E13) of 2 against 20, of the

substituents (E\n=20,p).
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Table 3. Straightforward synthesis of tetraaryl

TTF's

25 mol% Pd(OAc),
75 mol% PtBus*HBF,
5 equiv Cs,C04

S S~ 5equivBr-Ar S S~ A
L= e e NI??(SIN
Ar 5 yield /%
Cs¢Hs-4-Me 5a 100
2-naphthyl 5b 85
C¢Hy-4-F 5¢ 60
C¢H,-4-OMe 5d 78
Cs¢H4-4-NMe, 5e 60
CeH,-4-COzEt 5f 91l
Ce¢Hs-4-NO, 5g 60!
C¢H,-4-CF; 5h 801l
C¢H,-3-CF; 5i 86
C¢H,-3-OMe 5j 86
CsH;-3,5-(OMe); 5k 82
CeH,-4-CN 51 60!
3-pyridyl 5m 63
4-biphenylyl 5n 90

[a] Performed with 30 mol% Pd (OAc),, 90
mol% PtBu;*HBF, and 6 equiv Cs:COs.

B T L L iR O ST VAL b
) ot- TF VKRR T 4 VAT B T
FThIFTINNL Y ERBEDORALT ) — L
DREWETF I a7 i l14-Y
F & B MBGR RS T TS 5 &

T ) —IVEEDIY A B A S NTFEEAR 5 AN
IHECTIF 5172 (Table 3)-

T 8T 4 MY OVAR Ba @ X RS AR I AT
WL L (Figure 4). 79— VIR H)H L
Wb 69, oF- A EAE R % BEEE T
TTF 5 FHEERAZ v 7 LTnwbpZ LWL
IZL720 7 b5 7 =V TTF 25§ BLEBE LA
STELTHHTESLZLEZRLTW S,

{a) q‘q;,% H i, {by

Figure 4. Crystal structure of tetra (4-tolyl)
TTF (5a). (a) Top view and (b)
side view. (¢) Stacking structure
and (d) close look.
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Figure 5. UV-Vis-NIR absorption spectra of

DDQ complexes of tetraarylated
TTFs
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